Effects of amitriptyline and gabapentin on bilateral hyperalgesia observed in an animal model of unilateral axotomy.
Nociceptive responses in an animal model of peripheral nerve injury were studied. The left common sciatic nerve was exposed, tightly ligated at two locations and transected between the ligatures. A bilateral decrease in the nociceptive threshold to mechanical stimulation was observed within 3 h after the operation. The skin of the lateral dorsal part of the injured paw was hypoalgesic, while the medial dorsal paw innervated by the intact saphenous nerve and the contralateral dorsal paw exhibited hyperalgesia. Amitriptyline, an antidepressant, at 25, 50 and 100 mg/kg per day, p.o., and gabapentin, an anticonvulsant, at 30, 100 and 300 mg/kg per day, p.o., significantly inhibited the decrease in the mechanical nociceptive threshold in the injured and uninjured paws. The effects of amitriptyline at 25 and 50 mg/kg were evident at doses that did not cause neurologic deficits as assessed by the inclined screen test. Indomethacin, a cyclooxygenase inhibitor, and morphine (except at the highest dose of 30 mg/kg, s.c.) showed no analgesic effects in this model. The tail-flick latency was also significantly decreased compared with intact rats. Similar bilateral hyperalgesia was observed when axotomy was performed using silk thread instead of chromic gut. When this axotomy model was applied to mice, the nociceptive thresholds in both paws immediately showed a significant decrease in the same manner as in rats. The bilateral and systemic hyperalgesia observed in this axotomy model, which resembles the clinical features of chronic neuropathic pain, suggests the involvement of the central nervous system in the maintenance of the chronic pain state.